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© Tetrahydroimidazoquinazolinone cardiac stimulants. 

© 1,2,3 ( 5-Tetrahydroimida2o|2 ( 1-blquinazolin-2-(1H)-one 
cardiac stimulants, and their pharmaceutical^ acceptable 



salts, of the formula:- 
R 



Het 




~ (I) 



or a pharmaceutical^ acceptable salt thereof, 
wherein 

•Het* is an optionally substituted 5- or 6-membered aro- 
matic heterocyclic group attached to the 6-, 7-, 8-, or 9-position 
of said 

1,2,3.5-tetrahydroimidazo|2.1-blquinazolin-2-(lH|-one: 
R, which is attached to the 6-, 7-, 8-, or 9-position, is 

hydrogen, C,-C, alkyl, C,-C< alkoxy, hydroxy, hydroxym ethyl, 

halo or CF 3 ; and 

R\ R 2 , R 3 , R* and R 5 are each H or C r C* alkyl. 



LU 
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DESCRIPTION 

Title: "Tetrahydroimidazoquinazolinone Cardiac Stimulants" 

This invention relates to substituted 1, 2,3,5-tetrahydro- 
imidazo[2,l-b]quinazolin-2-(lH)-one cardiac stimulant agents which 
5 in general selectively increase the force of myocardial 

contraction without producing significant increases in heart rate. 
The compounds are useful in the curative or prophylactic treatment 
of cardiac conditions, in particular in the treatment of heart 
failure. 

lO Thus according to the invention there are provided 

substituted 1,2, 3,5-tetrahydroimidazo(2,l-b)quinazolin-2-(lH)-ones 
of the formula :- 

,3 



20 



Het 




(I) 



and their pharmaceutical^ acceptable salts, wherein "Het" is an 
15 optionally substituted 5- or 6-membered aromatic heterocyclic 
group attached to the 6-, 7-, 8-, or 9-position of said 
l,2,3,5-tetrahydroimidazo[2,l-b]quinazolin-2-(lH)-one^ R, which is 
attached to the 6-, 7-, 8- or 9-position, is hydrogen, C^C^ 
alkyl, Cj-C^ alkoxy, hydroxy, hydroxymethyl, halo or CF^; and R*, 



2 3 4 5 

I , R , R and R are each H or C^-C^ alkyl. 
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Preferably "Het" contains 1, 2, 3 or 4 nitrogen atoms in the 
aromatic ring which is attached to the 1,2,3,5-tetrahydro- 
imidazo(2,l-b)quinazolin-2-(lH)one by a carbon or nitrogen atom of 
the heterocyclic ring. 

Examples of said group "Het" in the formula (I) include, for 
example, pyrrolyl. imidazolyl, pyrazolyl, triazolyl, tetrazolyl, 
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, 
isoxazolyl, thiazolyl, isothiazolyl, furyl, thienyl, oxadiazolyl, 
and, when nitrogen containing, their N-oxides, all being 
optionally substituted by up to 3, preferably by 1 or 2, 
substituents each independently selected from, e.g., C^C^ alkyl, 
C 1 -C 4 alkoxy, hydroxy, halo, CF 3> cyano, hydroxymethyl, (Cj-C^ 
alkoxy)carbonyl, -NO^ -NR 6 R 7 , -C0NR 6 R 7 , -SO^rV and 
-S(0) (C^-C^ alkyl) where R 6 and R 7 are each independently H or 
Cj-C^ alkyl and m is 0, 1 or 2. 

"Halo 11 means F, CI, Br or I. C 3 and alkyl and alkoxy 
groups can be straight or branched chain. The preferred alkyl 
group is methyl. 

Although the compounds of the formula (I) are, written as 
1,2,3, 5- tetrahydroimidazo (2 , 1-b) quinazolin-2- (1H) -ones , it should 
be realised that the following tautomerism will occur when R 5 is 



Het 



12 3 4 
R R R R 




-Het 




(la) 



(lb) 



(Ic) 



<** -w~« W^CUU 
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However, as the keto-form (la) is considered the most stable 
tautomer, the end products herein will be named and illustrated as 
1,2,3, 5- te t rahy droimidazo ( 2 , 1-b ) quinazolin-2- ( 1H ) -one s although 
those skilled in the art will realise that all three tautomers may 
5 be present or that any particular compound so named may exist 

predominantly as (lb) or (Ic) and the following disclosure is to 
be interpreted to incorporate all tautomeric forms. Similarly, 
compounds having a hydroxy substituent on "Het" may be tautomeric 
with their oxo analogues and again such tautomers are 
10 incorporated. 

R is preferably H or C^C^ alkyl, more preferably H or CHj. 

When R is a substituent it is preferably in the 9-position. 

R is most preferably 9-CH.j. 

R 1 is preferably H or C^-C^ alkyl, more preferably H or CH 3 . 

15 R* is most preferably H. 

2 

R is preferably H. 

o 3 
R is preferably H or CH^ Most preferably, R is H. 

/ 3 
R is preferably H or CH 3 . Most preferably, R is H. 

R is preferably H or CHy Most preferably, R is H. 
20 R 5 is preferably H. 

"Het" is preferably attached to the 7-position. 
"Het" is preferably an imidazolyl, triazolyl or pyridyl group 
optionally substituted as defined above. "Het" is more preferably 
an imidazolyl (especially imidazol-l-yl) , triazolyl (especially 
25 1,2,4-triazol-l-yl, 1, 2,4-triazol-4-yl or l,2,4-triazol-5-yl) or 

pyridyl (especially pyrid-3-yl or pyrid-5-yl) group, said 
imidazolyl and triazolyl groups being optionally substituted by 1 
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or 2 Cj-C^ alkyl (especially methyl) groups, and said pyridyl 
group being optionally substituted by 1 or 2 C^-C 4 alkyl 
(especially methyl) groups or by a single hydroxy group. 

Most preferably, "Het" is a 2,4-dimethylimidazol-l-yl, 
1,2,4-triazol-l-yl, l,2,4-triazol-4-yl, l-methyl-1,2,4- 
triazol-5-yl, 2,6~dimethylpyrid-3-yl or 2-hydroxypyrid-5-yl group. 

The most preferred individual compounds have the formula:- 




wherein :- 

3 4 

(a) "Het" is 2,4-dimethylimidazol-l-yl and R and R are H; 

3 4 

(b) "Het" is 2,4-dimethylimidazol-l-yl, R is CH 3 and R is 
H; 

3 4 

or (c) "Het" is l,2,4-triazol-4-yl and R and R are H. 

The compound of (a) above is especially preferred. 

The pharmaceutically acceptable salts of the compounds of the 
formula (I) are preferably acid addition salts formed from acids 
which form non-toxic acid addition salts containing 
pharmaceutically acceptable anions, such as hydrochloride, 
hydrobromide, hydroiodide, sulphate or bisulphate, phosphate or 
hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate, 
citrate, gluconate, £-toluenesulphonate, and methanesulphonate 
salts. Also included are the metal salts, especially the alkali 
metal and alkaline earth metal salts, preferably the sodium and 
potassium salts. 



-5- 

The cardiac stimulant activity of the compounds of the 
formula (I) is shown by their effectiveness in one or more of the 
following tests: (a) increasing the force of contraction in the 
"Starling" dog heart - lung preparation measured via a left 
ventricular catheter; (b) increasing myocardial contractility 
(left ventricular dp/dt max.) in the anaesthetised dog measured 
via a left ventricular catheter; (c) increasing myocardial 
contractility in the conscious dog with an implanted left 
ventricular transducer (dp/dt max.) or an exteriorised carotid 
artery loop (systolic time intervals). 

In test (a), the positive inotropic effect of the test 
compound following bolus administration is measured in the 
"Starling" dog heart-lung preparation. The selectivity for 
increase in force versus frequency of contraction of the test 
compound is obtained. 

In test (b), the positive inotropic action of the test 
compound following intravenous administration is measured in the 
anaesthetised dog* The magnitude and duration of this action, 
and the selectivity for increase in force versus frequency of 
contraction of the test compound are obtained, as are the 
peripheral effects, e.g. the effect on blood pressure. 

In test (c) the positive inotropic action of the test 
compound following intravenous or oral administration to a 
conscious dog with an implanted left ventricular transducer (dp/dt 
max.) or an exteriorised carotid artery loop (systolic time 
intervals) is measured. The magnitude of the inotropic action, 
the selectivity for increase in force versus frequency of 
contraction, and the duration of action of the inotropic effect of 
the test compound are all obtained. 
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The compounds of the formula (I) and their salts can be 
administered alone but will generally be administered in admixture 
with a pharmaceutical carrier selected with regard to the intended 
route of administration and standard pharmaceutical practice. 
5 For example they may be administered orally in the form of tablets 
containing such excipients as starch or lactose, or in capsules 
either alone or in admixture with excipients, or in the form of 
elixirs or suspensions containing flavouring or colouring agents. 
They may be injected parenterally t for example, intravenously, 

10 intramuscularly or subcutaneously. For parenteral 

administration, they are best used in the form of a sterile 
aqueous solution which may contain other solutes, for example, 
enough salts or glucose to make the solution isotonic. 

For administration to man in the curative or prophylactic 

15 treatment of cardiac conditions such as congestive heart failure, 
it is expected that oral dosages of the compounds of the formula 
(I) will be in the range from lOmg to lg daily, taken in 1 to 4 
divided doses per day, for an average adult patient (70kg). 
Dosages for intravenous administration would be expected to be 

20 within the range 0.5 to lOOmg per single dose as required, for 
example in the treatment of acute heart failure. Thus for a 
typical adult patient, individual tablets or capsules might 
contain 2.5 to 250 mg of active compound, in a suitable 
pharmaceutically acceptable vehicle or carrier. Variations may 

25 occur depending on the weight and condition of the subject being 
treated as will be known to medical practitioners. 
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Thus the present invention provides a pharmaceutical 
composition comprising a compound of the formula (I) as defined 
above or pharmaceutical^ acceptable salt thereof, together with a 
pharmaceutical^ acceptable diluent or carrier. 

The invention also provides a method of stimulating the heart 
of an animal, including a human being, which comprises 
administering to the animal a compound of formula (I) or 
pharmaceutical^ acceptable salt thereof, or a pharmaceutical 
composition as defined above, in an amount sufficient to stimulate 
the heart of the animal. 

The invention yet further provides a compound of the formula 
(I) or pharmaceutical^ acceptable salt thereof, for use as a 
medicament, in particular for use in stimulating the heart of a 
human being suffering from congestive heart failure. 

The invention also includes any novel intermediates described 
herein, such as those of the formulae (II), (III) and (IV). 

The compounds of the formula (I) may be prepared by a number 
of routes, including the following:- 

Route A :- 

This route can be illustrated in general terms as follows :- 
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Q is a suitable leaving group, e.g. Br or I. Q is preferably 
I. Thus it will be seen that this reaction involves the 
displacement of the leaving group Q by the heteroaryl zinc 
chloride with tetrakis (triphenylphosphine) palladium (0) 
5 catalysis. The reaction is typically carried out at 25-80°C, and 

preferably under reflux, in a suitable organic solvent, e.g. 
tetrahydrofuran (THP). 

Typical reactions are illustrated as follows 




Heteroaryl magnesium chlorides may also be used in place of 
zinc chlorides using other suitable transition metal catalysts 
(e.g. nickel-based) . 

The starting materials used in this method are either known 
compounds or are obtainable conventionally. 
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The heteroaryl zinc chlorides are most conveniently obtained 
in situ by reacting the appropriate haloheterocycle at -70 to 
-100°C in THP with two equivalents of J>butyl lithium or one 
equivalent of n-butyl lithium to obtain the lithio derivative, 
followed by reaction with a solution of anhydrous zinc chloride in 
THF. In certain cases, the heteroaryl lithium reagents can be 
prepared by direct lithiation of the parent heterocycle with 
ii-butyl lithium in THF at -70 to -100°C. The heteroaryl zinc 
chlorides can also be prepared from the corresponding Grignard 
reagents by reacting them with a solution of zinc chloride in THF. 

The -desired end product of the formula (I) is then typically 
obtained by the addition of the appropriate 1,2, 3,5-tetrahydro- 
imidazo(2,l-b)quinazolin-2-(lH)-one (II) and tetrakis 
(triphenylphosphine) palladium (0) in THF and heating under reflux 
until the reaction is complete, typically in 1 to 48 hours. The 
product can then be recovered and purified conventionally. 

The starting materials of the formula (II) can also be 
prepared by conventional procedures. Typical routes to these 
materials, many of which are illustrated in detail in the 
following Preparations, are as follows :- 
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ICl/AcOH, > 
U NaOAc . 




<r BrCN/EtOH 





v B %J \J 
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(c) 




CHo 



© H 2 NCH 2 C0 2 Et 
@ H /Pd-C 



CH, 



3 

(known) 





BrCN/F.tPH 



yc 2 



CH 



and (d) 



NO. 



t{{ Nh^OH.HCl/EtOH 



pyridine 



BrCH 2 C0 2 Et/CH 2 Cl 2 



(known) 2 
I ICl/AcOH 



K 2 C0 3 




BrCN/EtoH 



NH 



OH 




NO. 



H 2 /RaNi/ 

^Et0H/NH o 
CH 3 3 
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Route B :- 

This route to compounds In which R^ is H involves the 
reaction of the starting material (III) with cyanogen bromide or 
chloride followed by cyclisation of the resulting N-cyano 
intermediate. The preferred process is illustrated in general 
terms as follows:- 



X is CI or Br, and Het, R, R , R , R and R are as defined 
for formula (I). 

Thus the preferred process involves the reaction of the 
benzylamine derivative (III) with a cyanogen halide, preferably 
cyanogen bromide, in a suitable organic solvent, e.g. ethanol, 
typically at 25-80°C and preferably under reflux, followed by 
treatment with an aqueous base, e.g. an aqueous alkali metal base 
such as sodium carbonate or hydroxide. This usually produces an 
N-cyano intermediate (see e.g. Example 10) although in some cases 
partial cyclisation to the next intermediate, a 
2-aminoquinazoline, occurs. The N-cyano intermediates have the 
f onnula:- 




1 



Het 



reflux in ethanol] . 




- 13 - 




where Het, R, R , R » R and R are as previously defined. 
Cyclisatlon is then generally completed by heating the 
intermediate, typically in ethanol or n-butanol, at up to the 
reflux temperature for 1-72 hours, although in some instances 
(e.g. in Examples 7-9) cyclisation to the end products (IA) may 
occur spontaneously without heating. Compound (III) is preferably 
used as the methyl or ethyl ester. 

The product can be isolated and purified conventionally. 
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Typical reactions are illustrated as follows:- 




(1) BrCN/EtOH 

(2) Na 2 C0 3 /H 2 0 

(3) EtOH/ reflux 




CH 



CH„ CH 



N=< CH 3 



3 

C0 2 Me 
(1) Br CN/ EtOH 



(2) Na 2 C0 3 /H 2 0 

(3) EtOH/ reflux 





-15- 
Th e starting materials for this route can be prepared by 

conventional procedures. Typical routes to these materials, many 

of which are illustrated in detail in the following Preparations, 

are as follows:- 

(a) 




H 2 /RaNi/AcOH 




CO/THF/Pd(PPh 3 ) A / 
n Bu^SnH 




V\A/ CH0 (1) H 2 N^>C0 2 Et/ N^N 
j |T toluene 



NH (2) NaCNBH 3 /EtOH 
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(c) 
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1) H 2 NCH 2 C0 2 Et 

2) H 2 /Pd-C 
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Salts of the compounds of the formula (I) are preparable by 
conventional methods, e.g. by reacting a solution of the parent 
compound in an organic solvent with a solution of an appropriate 
acid in an organic solvent to form an acid addition salt, or by 
5 reaction with an appropriate base, e.g. an alkali metal or 

alkaline earth metal hydroxide, preferably aqueous sodium or 
potassium hydroxide, to form a pharmaceutically acceptable metal 
salt. 

Where the compounds of the invention contain one or more 
asymmetric centres, then the invention includes the separated 

10 

enantiomers and diastereoisomers or mixtures thereof. The 
separated forms can be obtained by conventional means. 

The following Examples illustrate the preparation of the 
compounds of the formula (I). All temperatures are in °C:- 
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EXAMPLE 1 



7-(2 , 6-Dimethylpyrld-3-vl )-l .2.3. 5-tetrahydroimidazo f 2 r 1- 



b)quinazolin-2-(lH)-one. 0.5 H 0 

2r~ 



H 



TT^ 3 



CH 



^>^ZnCl /iHF 
! — >• 

Pd(PPh 3 ) 4 




A solution of 3-bromo-2,6-lutidine (1.31 g) in tetrahydro- 
furan (THF) (3 cm 3 ) was added dropwise to a stirred suspension of 
magnesium (0.187 g) in THF (4 cm 3 ) under nitrogen at reflux. 
After ca 20X of the addition a crystal of iodine was introduced 
and the remainder of the 3-bromo-2,6-lutidine was then added. 
After a further 0.5 hours at reflux followed by cooling a solution 
of anhydrous zinc chloride (0.95 g) in THF (5 cm 3 ) was added. A 
mixture of 7-iodo-l,2 t 3,5-tetrahydroimidazo(2,l-b)quinazolin-2* 
(iH)-one (0.94 g) and tetrakis (triphenylphosphine) palladium (0) 
(0.03 g) was added and the mixture was heated under reflux for 2.5 
hours. The cooled solution was evaporated in vacuo and the 
residue partitioned between chloroform: methanol, 9:1 (100 cm 3 ), 
and a solution of ethylenediaminetetraacetic acid disodlum salt 
(5.2 g) in water : (100 cm 3 ). The organic phase was discarded and 

i 

the aqueous phase was further extracted with chloroform: methanol, 
9:1 (2 x 50 cm 3 ). The organic phases were again discarded and 
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Che aqueous phase was basif ied to pH9 with saturated sodium 
carbonate solution, and extracted with chlorofonntmethanol, 9:1 (4 
x 60 cm 3 ). The combined organic extracts from the last 
extractions were dried (MgSO^) and evaporated in vacuo to afford a 
solid which was chroma tographed on silica (Merck "MK 60. 9385" 
(Trade Mark]) eluting with chloroform:methanol, 19:1. Combination 
and evaporation of the appropriate fractions yielded a solid (0.65 
g) which was recrystallised from chloroform-isopropanol to give 
the title compound, tn.p. 330-332° (0.25 g). * 

Analysis Z :- 

Found; C,67.9; H,5.5; N,18.9; 

Calculated for C^H^N^O.0.5 H 2 0: C.67.8; H,5.7; N,18.6. 

EXAMPLES 2 and 3 
The following compounds were prepared similarly to Example 1 
starting from the appropriately substituted 7-iodo-l, 2,3,5- 
tetrahydroimida2o(2 > l-b)quinazolin-2-(lH)-one, 2,6-dimethylpyrid- 
3-yl zinc chloride and tetrakis (triphenylphosphine) palladium (0). 
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Example 
No. 


R 


R 1 


R 2 


Form Isolated 
and m.p. (°C) 


Analysis Z 
(Theoretical 

in brackets) 
C H N 


2 


-CH 3 


-H 


-H 


Free base, 
253-6° 


70.5 5.9 18.4 
(70.6 5.9 18.3) 


3 


-H 


-CH 3 


-H 


Free base 

0.3 H 2 0, 314-6° 


69.3 6.0 17.7 
(69.2 6.0 17.9) 



EXAMPLE 4 

7- (1-Me thy 1-1 , 2 , 4-triazol-5-yl)-l , 2 , 3 , 5-tetrahydroimidazo (2 ,1-b)- 
quinazolin-2-(lH)-one, H Q 




n-Butyl lithium (6.6 cm 3 of a 1.6 M solution in n-hexane) was 
added to a stirred solution of l-methyl-l,2,4-triazole (0.83 g) in 
THF (20 cm 3 ) at -70° under nitrogen. After stirring for 1 hour at 
-70° the white suspension was treated with a solution of anhydrous 
zinc chloride (4.1 g) in THF (20 cm 3 ) and the mixture was warmed 
to room temperature. 7-Iodo-l, 2,3,5-tetrahydro- 
imidazo(2,l-b)quinazolin-2-(lH)-one (1.33 g) and tetrakis 
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(triphenylphosphine)palladium (0) (0.05 g) were added and the 
mixture was heated under reflux for 6 hours. The cooled solution 
was evaporated In vacuo and the residue partitioned between 
dichloromethane:methanol, 9:1 (200 cm 3 ), and a solution of 
ethylenediaminetetraacetic acid disodium salt (10 g) in water (200 
cm 3 ). The aqueous phase was further extracted with 
dichloromethanermethanol, 9:1 (2 x 150 cm 3 ), and the combined and 
dried (MgSO^) organic phases were evaporated in vacuo to give a 
solid which was chromatographed on silica (Merck "MK 60.9385" 
[Trade Mark]) eluting with chloroform:methanol:aqueous ammonia 
(S.G. 0.880), 90:10:1. Combination and evaporation of appropriate 
fractions afforded a solid (0.36 g) which was recrystallised from 
chloroform-methanol to give the title compound, m.p. 340-343° 
(0.16 g). 

Analysis Z :- 

Found: ' C.54.7; H,4,3; N.28.9; 

Calculated for C 13 H 12 N 5 O.H 2 0: C,54.5; H,4.9; N,29.4. 

EXAMPLES 5 and 6 
The following compounds were prepared similarly to the 
previous Example starting from the appropriately substituted 
7-iodo-l ,2,3, 5-tetrahydrbimidazo(2 , 1-b) quinazolin-2- (1H) -one , 
l-methyl-l,2,4-triazol-5-yl zinc chloride and tetrakis 
(triphenylpho8phine) palladium (0). 
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Example 
No. 


R 


R 1 


R 2 


Form Isolated 
and m.p. (°C) 


Analysis X 
(Theoretical 

in brackets) 
C H N 


5 


-CH 3 


-H 


-H 


Free base, 
0.5 H 2 0, 215° 


57.4 4.7 28.8 
(57.7 5.2 28.8) 


6 


-H 


-CH 3 


-H 


Free base, 

monohydrate, 

285° 


56.0 5.0 28.0 
(56.0 4.7 28.0) 



EXAMPLE 7 
quinazolin-2-(lH)-one r 1.75 H n 
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A mixture of methyl N-(2-amino-5-[2, 4-dimethylimidazol-l- 
yl]benzyl)glycinate (0.41 g) and cyanogen bromide (0.159 g) was 
heated under reflux in ethanol (5 cm 3 ) for 72 hours. On cooling 
to room temperature a precipitate formed and the resulting 
5 suspension was treated with a solution of sodium hydroxide (0.06 
g) in water (3 cm 3 ). The solid material dissolved and after 2 
hours at room temperature a solid precipitated which was filtered 
off and washed with ethanol (5 cm 3 ) to'afford the title compound, 
m.p. 324-328° (0.19 g) . 

10 Analysis _ 

Found: C.57.6; H,5.0; N,22.4; 

Calculated for C^H^t^O, 1.75 H 2 0: C,57.6; H,6.0; N,22.4. 

EXAMPLES 8 and 9 
The following compounds were prepared similarly to the 
15 previous Example starting from the appropriately substituted 
methyl N-benzylglycinate derivative (Example 8) or ethyl 
N-benzylglycinate derivative (Example 9) together with cyanogen 
bromide in refluxing ethanol, followed by treatment with aqueous 
sodium hydroxide at room temperature: 
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Example 
No. 


Het 


R 


Form Isolated 
and m.p. (*C) 


Analysis Z 
(Theoretical 

in brackets) 
C H N 


8 




-H 


Free base 
0.5 H 2 0, 
> 340°. 


54.6 3.9 31.9 
(54.7 4.2 31.9) 


9 


N K 

v ^ 


-CH 3 


Free base, 
318-319.5" 


54.8 4.7 29.6 
(54.5 4.9 29.4) 
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EXAMPLE 10 

7-(2,4-Dimethylimidazol-l-yl)-9^ 

(2 , 1-b) quinazolin-2- (1H) -one 




5 A mixture of ethyl N-(2-amino-3-methyl-5-[2,A-dimethyl- 

imidazol-l-yl]benzyl)glycinate (0.75 g) and cyanogen bromide 
(0.265 g) was stirred In ethanol (5 cm 3 ) for 1 hour. The mixture 
was partitioned between dichloromethane (25 cm 3 ) and 10% aqueous 
sodium carbonate solution (10 cm 3 ) and the aqueous phase was 

lO further extracted with dichloromethane (2 x 10 cm 3 ) . The combined 
and dried (MgSO^) organic extracts were evaporated in vacuo , and 
the residue chroma tographed on silica (Merck ,f MK 60,9385" [Trade 
Mark]), eluting with dichloromethane:methanol, 19:1. Combination 
and evaporation of the appropriate fractions gave a solid (0.6 g), 

15 a small portion of which was recrystall ised from ethyl acetate- 
methanol to afford ethyl N-cyano-N- (2-araino-3-methy 1-5- [2,4- 
dimethylimidazol-l-yl]benzyl)glycinate, m.p. 135-140°. The 
remaining material was heated under reflux In ethanol (5 cm 3 ) for 
24 hours, the solvent was removed in vacuo , and the residue was 
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chromatographed on silica (Merck "MK 60.9385* [Trade Mark]), 
elutlng with dichloromethanermethanol, 19:1. Combination and 
evaporation of the appropriate fractions gave a solid which was 
recrystallised from ethyl acetate-methanol to afford the title 
compound, m.p. 310-312 °C (0.28 g) . 

Analysis Z ;- 

Found - C,64.8; H,5.8; N,23.6; 

Calculated for C^H^O: C,65.1; H.5.8; N,23.7. 



The following compounds were prepared similarly to the 
previous Example starting from the appropriately substituted ethyl 
N-benzylglycinate derivative (Examples 11, 13 and 14) or methyl 
N-benzylglycinate derivative (Example 12), together with cyanogen 
bromide in ethanol. [The intermediate N-cyano derivatives were 
isolated in crude form in all cases, being cyclised directly 
without purification and characterisation.] 



EXAMPLES 11-14 
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The following Preparations illustrate the synthesis of the 
novel starting materials used in the preceding Examples. All 
temperatures are in °C:- 

Preparation J 

Ethyl N-(2-Amino-5-iodobenzyl)glycinat e 




Iodine monochloride (3.24 g) was added to a stirred solution 
of ethyl N-(2-aminobenzyl)glycinate (4.16 g) (see U.S. P. 
3,983,120) and sodium acetate (1.804 g) in acetic acid (100 cm 3 ) 
at room temperature. After 1 hour volatile material was removed 
in vacuo and the residue was partitioned between chloroform (200 
cm 3 ) and saturated aqueous sodium carbonate solution (50 cm 3 ). 
The aqueous phase was further extracted with chloroform (2 x 50 
cm 3 ) and the combined organic extracts were washed with 10X 
aqueous sodium thiosulphate solution (50 cm 3 ). The dried (MgSO^) 
organic extracts were evaporated iji vacuo and the oily residue was 
chromatographed on silica (Merck "MK 60.9385" [Trade Mark]) 
eluting with chloroform. Combination and evaporation of the 
appropriate fractions gave a solid (4.9 g), a small portion of 
which was recrystalMsed from hexane-ethyl acetate to afford the 
title compound, m.p. 58-61°. 
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Analysts Z :- 

Found: C,39.5; H,4.5; N,8.4; 

Calculated for c n H 15 IN 2 0 2 : C,39,5; H.4.5; N,8,4. 

Preparations 2 and 3 
The following compounds were prepared similarly to 
Preparation 1 starting from the appropriately substituted ethyl 
N-(2-aminobenzyl)glycinate, sodium acetate, acetic acid, and 
iodine monochloride:- 




10 


Preparation 
No. 


R 


R 1 


Form Isolated 
and m.p. (°C) 


Analysis % 
(Theoretical 

in brackets) 
C H N 




2 


-CH 3 


-H 


Free base, 


41.9 4.9 8.1 


15 








64-67° 


(41.4 4.9 8.1) 




3 


-H 


-CH 3 


Free base, 
oil. 


41.2 4.9 7.9 | 
(41.4 4.9 8.1) 



The ester starting material used in Preparation 3 is a known 
compound (see U.S. P. 3,932,407). 
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The starting material used in Preparation 2 was prepared 
similarly to the method of Preparation 11 using 2-amino-3- 
methylbenzaldehyde and ethyl glycinate, followed by hydrogenation 
over Pd-C. 

Preparation 4 

7-Iodo-l ,2,3, 5- tetrahydroi midazo (2 , 1-M quinazol in^^^one 




A mixture of ethyl N-(2-amino-5-iodobenzyl)glycinate (3.34 g) 
and cyanogen bromide (1.11 g) was heated under reflux in ethanol 
(20 cm 3 ) for 18 hours. A solution of sodium hydroxide (0.42 g) in 
water (5 cm 3 ) was added to the cooled (room temperature) solution 
and the mixture was stirred for a further 2 hours. The mixture 
was then filtered and the solid was washed with water (10 cm 3 ) and 
dried in vacuo . A small portion of this material was 
chromatographed on silica (Merck MK "60. 9385" [Trade Mark]) 
eluting with chlorof orm:methanol- f 19:1. Combination and 
evaporation of the appropriate fractions afforded a solid which 
was triturated with isopropanol to give the title compound, m.p. 
323-324°. 

Analysis Z ;- 

Fou nd: C38.3; H,2.7; N.13.2; 

Calculated for C^II^O: C,38.4; H.2.6; N.13.4. 
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Preparations 5 and 6 

The following compounds were prepared similarly to the 
previous Preparation using the appropriately substituted ethyl 
N-(2-amino-5-iodobenzyl)glycinate and cyanogen bromide as the 
starting materials:- 




Preparation 
No. 


R 


R 1 


R 2 


Form Isolated 
and m.p. (°C) 


Analysis Z 
(Theoretical 
in brackets) 
C H N 


5' 


-CH 3 


-H 


-H 


Free base, 
280° 


40.8 3.2 12.5 
(40.4 3.1 12.8) 


6 


-H 


-CH3 




Free base, 
289-90° 


40.7 3.2 12.7 
(40.4 3.1 12.8) 
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Preparation 7 
2-Amino-5-iodo-3-me thylbenzoic acid 




Iodine monochloride (28.9 g) was added over 0.5 hours to a 
stirred solution of 2-amino-3-methylbenzoic acid (24.5 g) (Aldrich 
Chemical Co. Ltd.) in acetic acid (250 cm 3 ). After 24 hours ether 
(250 cm 3 ) was added and the mixture was filtered. The solid 

material was dried in vacuo to afford the title compound, m.p. 

214° (38.6 g). 

Analysis Z :- 

Found: C,35.1; H.2.9; N,5.2; 

Calculated for CgHglNO^ C,34.7; H,2.9; N.5.I. 

Preparation 8 
2-Amino-5-iodo-3-methylbenzyl alcohol 
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A solution of borane in THF (270 cm 3 of a IK solution) was 
added over 0.5 hours to a stirred suspension of 2-amino-5-iodo-3- 
methylbenzoic acid (18.48 g) in THF (400 cm 3 ) at 0°. After 
stirring at 0° for 0.5 hours, the reaction mixture was warmed to 
50° for a further 3 hours. After cooling in an ice-bath, water 
(25 cm 3 ) was cautiously added dropwise with stirring, the 
resulting mixture was treated with an aqueous 10Z solution of 
sodium hydroxide (100 cm 3 ) , and stirring was continued for a 
further 24 hours* Volatile material was then removed in vacuo and 
the residue was partitioned between water (100 cm 3 ) and chloroform 
(200 cm 3 ). The aqueous phase was re-extracted with chloroform 
(2 x 200 cm 3 ), and the combined and dried (MgSO^,) organic extracts 
were evaporated in vacuo to give an oil which was chromatographed 
on silica (Merck "MK 60.9385" [Trade Mark]) eluting with 
chloroform. Combination and evaporation of appropriate fractions 
afforded the title compound, m.p. 101-103° (14.22 g) . 

Analysis % ' :- 

Found: C,36.7; H.4.0; N.5.4; 

Calculated for C fi H. n NOI: C.36.5; H,3.8; N,5.3. 
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Preparation 9 
2-Amino-5-iodo-3-methylbenzaldehyde 




Freshly dried manganese dioxide (3.3 g) was added to a 
solution of 2-amino-5-iodo-3-methylbenzyl alcohol (2.0 g) in 
dichlorome thane (50 cm 3 ) under nitrogen and the mixture was 
stirred for 3 days at room temperature. The mixture was filtered, 
the filtrate evaporated to dryness, and the solid residue was 
chroma tographed on silica (Merck "MK 60.9385" (Trade Mark J) 
eluting with dichloromethane. Combination and evaporation of 
appropriate fractions afforded the title compound, m.p. 134° 
(1.6 g). 

Analysis Z :- 

Found: C.37.2; H,3.2; N.5.4 

Calculated for C ft H ft IN0: C.36.8; H,3.1; N.5.4. 
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Preparation 10 
(Alternative route to Preparation 2) 
Ethyl N-(2-amino-5-iodo-3-methylbenzyl)glycinate 



CH ° Q H_NCH o C0 Et/CHCl / 
2 2 2 3* mol? 



sieves 



NH- 



®NaCNBH 3 /EtOH 



v C0 2 Et 



CH . 



CH 



A mixture of freshly prepared ethyl glycinate (2.58 g) , 
2-amino-5-iodo-3-methylbenzaldehyde (4.03 g) and 3A molecular 
sieves (2 g "Fluka A.G. 11 (Trade Mark] article No. 69828) was 
heated with stirring under reflux in chloroform (50 cm 3 ) for 4 
hours. The cooled solution was filtered, evaporated in vacuo , and 
the residue taken into ethanol (30 cm 3 ) and treated with sodium 
cyanobotohydride (1.43 g). After stirring for 72 hours ethanol 
was removed in vacuo and the residue was partitioned between 
chloroform (50 cm 3 ) and aqueous ammonia (50 cm 3 , S.G. 0.88). The 
aqueous phase was further extracted with chloroform (2 x 100 cm 3 ) 
and the combined organic extracts were dried (MgSO^) and 
evaporated to give the title compound as a crude oil, (2.5 g) . 
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Preparation 11 

Ethyl N-(2->amlno-3-methyl-5-[l > 2 > 4-trlazol-l"yl]benzyl)glvclnate 




HO ©H 2 NCH 2 C0 2 Et/CHCl 3 / 
3A mol. sieves 



V^N^ <2)H 2 /Pd-C/EtOH 



> 



CH„ 



A mixture of ethyl glycinate (0.38 g) t l-(4-amino-3-formyl- 
5 5-methylphenyl)-l»2,4-triazole (0.5 g) and 3^ molecular sieves 
(1.0 g; "Fluka" [Trade Mark] article No. 69828) was stirred and 
heated under reflux in chloroform (10 cm 3 ) for 4 hours. The 
cooled mixture was filtered, evaporated in vacuo , and the residue 
taken into ethanol (30 cm 3 ). The solution was then hydrogenated 

10 at 60 p.s.i. (4.13 x 10^ Pa) pressure and room temperature (20°) 
over 10Z palladised charcoal (0.2 g) for 16 hours. The catalyst 
was then removed by filtration through "Solkafloc" (Trade Mark) 
and the solution was evaporated in vacuo to give an oil which was 
chromatographed on silica (Merck "MK 60.9385" [Trade Mark]) 

15 eluting with chloroform. Combination and evaporation of the 
appropriate fractions afforded the title compound as an oil 
(0.37 g). 
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Preparation 1 2 



Ethyl N-(5-fluoro-2-nitrobenzyl)glycinate 



F 




CH 2 Br 

H 2 NCH 2 C0 2 Et.HCl/ 




F 



H 

>n/N:o 2 Et . 



A mixture of ethyl glycinate monohydrochloride (4.18 g) and 
triethylamine (5.6 cm 3 ) in ethanol (40 cm 3 ) was heated until all 
the solid material was consumed. A solution of 3-fluoro-6- 
nitrobenzylbromide (2.34 g) in ethanol (20 cm 3 ) was then added 
dropwise over 0.5 hours at reflux, followed by further heating for 
1 hour. The cooled mixture was evaporated in vacuo and the 
residue partitioned between dichloromethane (100 cm 3 ) and 
saturated aqueous sodium carbonate solution (50 cm 3 ). The aqueous 
phase was further extracted with dichloromethane (2 x 50 cm 3 ) and 
the combined and dried (MgSO^) organic extracts were evaporated in 
vacuo to give an oil which was chroma togrpahed on silica (Merck 
"MK 60.9385" [Trade Mark]), eluting with chloroform. Combination 
and evaporation of the appropriate fractions afforded the title 
compound as an oil (1.15 g) , used directly. 

3-Fluoro-6-nitrobenzylbromide is a known compound. 
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Preparation 13 

Ethyl N-t rlfluoroacetyl-N-(5-fluoro-2-nltroben2yl)-glycinate 




Trlfluoroacetic anhydride (3.0 cm 3 ) was added dropwise to a 
stirred solution of ethyl N-(3-fluoro-6-nitrobenzyl)glycinate 
(5.10 g) and trie thy lamine (3.0 cm 3 ) in dichloromethane (40 cm 3 ) 
at -70° under nitrogen. The mixture was warmed to room 
temperature and partitioned between dichloromethane (60 cm 3 ) and 
10% sodium carbonate solution (50 cm 3 ). The organic phase was 
dried (MgSO^) , evaporated in vacuo , and the oily residue was 
chromatographed on silica (Merck "MK 60.9385" [Trade mark]) 
eluting with ethyl acetate :hexane, 1:9. Combination and 
evaporation of the appropriate fractions gave an oil (6.27 g) 
which crystallised on standing for several days to afford the 
title compound, m.p. 60-63°. 



Analysis 

Found: . • C,44.2; H,3.4; N.8.1; 

Calculated for C. -H- 9 F.N 0 0- : C.44.3; H.3.4; N,8.0. 
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Preparation 14 

Ethyl N--trifluoroacetv l>-N-(2>nltro-5-f2,4-dlmethyllmida2ol^ 
yljbenzypglycinate 




A mixture of 2,4-cIimethylimidazole (6.25 g) , ethyl 
N-trifluoroacetyl-N-(5-fluoro-2-nitrobenzyl)glycinate (22.0 g) and 
sodium carbonate (6.62 g) was stirred and heated at 130° for 2 
hours. Volatile material was removed from the cooled mixture in 
vacuo and the residue was partitioned between ethyl acetate (200 
cm 3 ) and water (100 cm 3 ). The organic phase was washed with water 
(2 x 25' cm 3 ), dried (MgSO^) , and evaporated in vacuo to give an 
oil which was chroma tographed on silica (Merck M KK 60.9385" [Trade 
Mark]) eluting with ethyl acetate methanol, 1:19. Combination and 
evaporation of the appropriate fractions gave an oil which 
crystallised on trituration with ether to afford the title 
compound, m.p. 172.5-176° (3.1 g) . 

Analysis Z :- 

Found: C,50.7; H,.4.8; N,12.7; 

Calculated for C 18 H 19 F 3 N A 0 5 : C.50.5; H,4.5; N,13.1. 
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Preparation 15 
Ethyl N-trif luoroacety 1-N- (2-ni t ro-5- [1,2, 4-triazol-l- 
yl]benzyl)glycinate, m.p. 99-102*, was prepared similarly to the 
previous Preparation using ethyl N-trifli»roaoety^^ 
nitrobenzyl)glycinate and 1,2,4-criazole as the starting 
materials* 

Analysis Z ;- 

Found: C.44.7; H,3,5; N,17.4j 

Calculated for C^H^F^cy C,44.9; H,3.5; N,17.4. 

Preparation 16 

Ethyl N- trif luoroacety 1-N- (2-amino-5-f 2, 4-dimethylimidazol-l- 
yl] benzyl) glycine te, 0,25 H r 0 




N0_ EtOH NH, 



A solution of ethyl N-trif luoroacetyl-N-(2-nitro-5-f 2,4- 
dimethylimidazol-l-yl]benzyl)glycinate (1.5 g) in ethanol (60 cm 3 ) 
was hydrogenated at* room temperature and 20 p.s.i. (1.38 x 10"* Pa) 
hydrogen pressure over Raney nickel (0.15 g) for 3 hours. The 
mixture was filtered through "Solkafloc" (Trade Mark), and 
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evaporated in vacuo to give an oil (1.4 g) which crystallised on 
trituration with ether to afford the title compound, m.p. 
163-166°. 



Analysis Z :- 

Found: C,53.4; H,5.1; N,13.7; 

Calculated for CjgH^F^GyO^S H 2 0: C.53.7; H,5.4; N.13.9. 



Preparation 17 
Ethyl N-trifluoroacetyl-N-(2-amino-5-[l,2,4-tria2ol-l- 
yl] benzyl) glycinate, crude oil, was prepared similarly to the 
previous Preparation using ethyl N-trif luoroacetyl-N-(2-nitro- 
5-[l,2,4-triazol-l-yl]benzyl)glycinate as the starting material. 



Preparation 18 

Methyl N- (2-amino-5-[ 2, 4-dimethylimida2ol-l-yl]benzyl) glycinate 

CH CH, 
/ \ COCF ^\ H 

NH 2 2 

A mixture of ethyl N-trifluoroacetyl-N-(2-amino-5-f 2,4- 
dimethylimidazol-l-yl] benzyl) glycinate (1.4 g) and anhydrous 
sodium carbonate (0.74 g) in methanol (20 cm 3 ) was heated under 
reflux for 3 hours. The cooled solution was evaporated to dryness 
in vacuo and the residue was partitioned between chloroform (50 
cm 3 ) and water (10 cm 3 ). The aqueous phase was re-extracted with 

r 
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chloroform (2 x 25 cm 3 ) and the combined and dried (MgSO^) organic 
extracts were evaporated to give an oil which was chroma tog raphed 
on silica (Merck "MK 60.9385" [Trade mark]), eluting with ethyl 
acetate:methanol, 9:1. Combination and evaporation of the 
appropriate fractions afforded the title compound as an oil 
(0.41 g), used directly. 

Preparation 19 

Methyl N- (2-amino-5- [ 1 , 2 , 4~t riazol-l-yl Jbenzyl) glycinate , 
crude oili was prepared similarly to the previous Preparation 
using ethyl N-trifluoroacetyl-N-(2-amino-5-[l,2,4-tria2ol-l- 
yl]benzyl)glycinate and sodium carbonate in methanol as the 
starting materials. 

Preparation 20 
I- (4-Amino-3-f ormyl-5 -methyl phenyl) -1,2, 4-triazole 




Diisobutylaluminium hydride (11.1 cm 3 of a 1.5 M solution in 
toluene) was added dropwise at 0° to a stirred suspension of 
l-(4-amino-3-cyano-5-methylphenyl)-l,2,4-triazole (1.5 g) in THF 
(20 cm 3 ). The solution was stirred at room temperature for 0.5 
hours, heated under reflux for 2 hours, cooled, and 
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treated with methanol (1 cm 3 ) and water (100 cm 3 ). Solid material 
was filtered off and washed with methanol (50 cm 3 ) and the 
filtrate was evaporated in vacuo . The residue was taken into 2M 
hydrochloric acid (20 cm 3 ), warmed for 10 minutes at 100% and 
cooled. The solution was neutralised with saturated aqueous 
sodium carbonate solution and extracted with chloroform (4 x 50 
cm 3 ). The combined organic extracts were dried (MgSO^) and 
evaporated to give an oil which was chromatographed on silica 
(Merck "MK 60.9385" [Trade Mark]) eluting with ethyl 
acetate. Combination and evaporation of appropriate fractions 
followed by recrystallisation from ethyl acetate/hexane afforded 
the title compound, m.p. 209-211° (1.27 g) , characterised by 
n.m.r. and i.r. spectroscopy. 




A mixture of .1- (4-amino-3-iodo-5-methyl-phenyl) -1,2,4- 
triazole (14.23 g) and cuprous cyanide (5.94 g) was heated at 120° 
in N-methylpyrrolidone (32 cm 3 ) for 2.5 hours. The cooled mixture 
was .poured into ammonia solution (100 cm 3 ; S.G. 0.880) and 
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the resulting solution was extracted with chloroform methanol, 
19:1 (3 x 150 cm 3 ). The combined and dried (MgS0 4 ) organic 
extracts were filtered and evaporated in vacuo (0.5 mm) to afford 
an oil which was chroma tographed on silica (Merck M MK 60.9385" 
[Trade Mark]) eluting with ethyl acetate:methanol, 19:1. 
Combination and evaporation of appropriate fractions gave an oil 
which crystallised on trituration with ether to give the title 
compound, m.p. 231-3° (2.8 g). 

Analysis Z :- 

Found: C,59.8; H,4.6; N,35.6; 

Calculated for C^H^.1/3 H 2 0: C,60.3; H.4.6; N,35.2. 

Preparation 22 
I- (4-Amino-3-iodo-5-methy lphenyl) -1 , 2 , 4- 1 riazole 




Iodine monochloride (5.103 g) was added dropwise to a stirred 
solution of l-(4-amino-3-methylphenyl)-l f 2,4-triazole (5.22 g) and 
sodium acetate (2.583 g) in acetic acid (100 cm 3 ). After 16 hours 
volatile material -was removed in vacuo and the residue was 
partitioned between dichlorome thane (100 cm 3 ) and sodium carbonate 
solution (50 cm 3 ). The organic phase was washed with sodium 
thiosulphate solution (10 g in 50 cm 3 water), dried (MgSO,) and 
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evaporated to give a solid which was chroma tog raphed on silica 
(Merck "MK 60.9385" [Trade Mark]) eluting with ethyl acetate. 
Combination and evaporation of the appropriate fractions gave a 
solid which was recrystallised from ethyl acetate-ether to afford 
the title compound, m.p. 151-154° (3.1 g). 



C36.6; H,3.1; N,19.0; 
C,36.0; H,3.0; N.18.7. 

Preparation 23 
l-(4-Amino-3-methylphenyl)-l,2,4-trlazole 




Stannous chloride dihydrate (225 g) was added portionwise to 
a 6tirred suspension of l-(3-methyl-4-nitrophenyl)-l, 2,4-triazole 
(42 g) in absolute ethanol (500 cm 3 ). After heating under reflux 
for 4 hours, the cooled mixture was basified to pH8 with aqueous 
2.5 M sodium hydroxide and filtered. The filtrate was evaporated 
in vacuo , partitioned between chloroform (200 cm 3 ) and water (50 
cm 3 ) , and the aqueous phase was further 



Analysis Z :- 
Found : 

Calculated for C n H n IN, : 
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extracted with chloroform (2 x 100 cm 3 ). The combined and dried 
(MgSO^) organic extracts were concentrated in vacuo to give a 
solid (30 g) which was recrystallised from ethyl acetate to afford 
l-(4-amino-3-methylphenyl)-l,2,4-triazole m.p. 122-5°. 



Analysis Z ;- 

Found: C.61.9; H.5.9; N,32.1; 

Calculated for C Q H in N,: C,62.1; H.5.8; N.32.2. 



Preparation 24 
1- (3-Methyl-4-nitrophenyl) -1 , 2 , 4- triazole 




A mixture of 3-fluoro-6-nitrotoluene (50.0 g) , 1,2,4-triazole 
(22.2 g) and sodium carbonate (34,0 g) was heated with stirring in 
dimethylformamide (300 cm 3 ) at 130° for 16 hours. The cooled 
mixture was then concentrated In vacuo , the residue was acidified 
to pHl with 4M hydrochloric acid, and the resulting solution was 
extracted with chloroform (2 x 25 cm 3 ) to remove any neutral 
material. The combined aqueous phases were basified to 
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pHIO with 2.5 M sodium hydroxide solution and the mixture was 
extracted with chloroform (3 x 250 era 3 ). The combined and dried 
(MgSO^) organic extracts were concentrated in vacuo to give a 
solid which was recrystallised from toluene to give 
l-O-methyl-A-nitrophenyD-l^^-triazole, m.p. 116-7°. 

Analysis 

Found; C,52.9; H,3.9; N,27.6 

Calculated for CgHgN^: C.52.9; H.3.9; N,27.5. 



— Preparation 25 

Ethyl N-(2 -amino-3-me th yl-5-[2 > 4-dimethvlimida 2ol^ylTh e nzyn^ 
glycinate 




A mixture of ethyl glycinate (2.2 g) and l-(4-amino-3-formyl- 
5-methylphenyl)-2,4-dimethylimidazole (0.647 g) was heated under 
reflux in toluene (30 cm 3 ) for 3 hours, with constant removal of 
water using a Dean and Stark apparatus. Volatile material was 
removed in vacuo to give the intermediate imine as a crude oil 



(0.84 g). This material was not purified but was taken directly 
into absolute ethanol (25 cm 3 ) and hydrogenated at 25° and 60 
p.s.i. pressure over 10* palladised charcoal. (0.1 g) for 2.5 
hours. The mixture was filtered through "Solkafloc" (Trademark) 
and the ethanol was removed in vacuo to afford the title compound 
as an oil (0.75 g). 

Preparations 26 and 27 
The following compounds were prepared similarly to 
Preparation 25 using either racemic alanine ethyl ester 
(Preparation 26) or methyl-2-aminoisobutyrate (Preparation 27), 
l~(4-amino-3-formyl-5-methylphenyl)-2 f 4-dimethylimidazole t and 
hydrogen over Pd/C as the starting materials:- 




Preparation 
No. 


R 3 


R< 


R 

a 


Form Isolated 


26 


-CH 3 


-H 


-CH 2 CH 3 


Free base, 
crude oil 


27* 


-CH 3 


-CH 3 


-CH 3 


Free base, 
crude oil 



In this case the formation of the intermediate imine took 16 
hours in refluxing toluene and the subsequent hydrogenation 
step took 48 hours. 
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Preparation 28 

Ethyl N-(2-amino-3-aet^ 




A mixture of ethyl glycinate (5.7 g) and 4-(4-amino-3-formyl- 
S-methylphenylKl^^-triazole (1.62 g) was treated under reflux 
in toluene (120 cm 3 ) for 2.5 hours, with constant removal of water 
using a Dean and Stark apparatus. Volatile material was removed 
in vacuo to give the intermediate imine as a crude solid (2.35 g) . 
This material was not purified but was taken directly into 
absolute ethanol (200 cm 3 ) and treated with sodium cyanoboro- 
hydride (5.0 g) . After heating under reflux for 10 hours, the 
cooled solution was evaporated in vacuo to ca. 50 cm 9 volume and 
poured onto 2% aqueous sodium carbonate solution (100 cm 3 ). The 
mixture was extracted with dichloromethane (3 x 200 cm 3 ) and the 
combined and dried (MgSO^) organic extracts were evaporated in 
vacuo to give an oil which was chromatographed on silica (Merck 
"MK 60.9385 [Trade Mark]) eluting with dichloromethane: ethanol, 
19:1. Combination and evaporation of the appropriate fractions 
afforded the title compound as an oil (1.14 g) . 
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Preparation 29 

l-(4-Amino-3"fonnyl-5 ~in ethylpheny l)-2 > 4-d iinethylimida2ole,0>5 H 2 0 



^V^^^V CN di isobu tylaluminium hydride/^f^J* Nj^V^" 0 

X NH 2 THF/ toluene ^ ' S^n, ) 

3 CH 3 



A stirred suspension of l-(4-amino-3-cyano-5-methylphenyl)- 
5 2,4-dimethylimidazole (2.26 g) in Jetrahydrofuran (THF) (30 cm 3 ) 
was cooled to 0° and treated dropwise with a solution of 
diisobu tylaluminium hydride (17 cm 3 of a 1.5 M solution in 
toluene). The mixture was then warmed to 55° for one hour, cooled 
to 0° and cautiously treated with methanol (5 cm 3 ). After 

10 dilution with water (20 cm 3 ) the precipitated aluminium salts were 
removed by filtration and the filtrate was treated with 2M 
hydrochloric acid (20 cm 3 ) . The aqueous solution was then 
basified with saturated aqueous sodium carbonate solution (pH 9) 
and the mixture was extracted with dichlorome thane (4 x 20 cm 3 ). 

15 The combined and dried (MgSO^) organic extracts were evaporated in 
vacuo to give an oil which was chromatographed on silica (Merck 
"MK 60.9385" [Trade Mark]), eluting with dichlorome thane methanol, 
19:1. Combination and evaporation of the appropriate fractions 
gave a solid which was recrystaHised from ethyl acetate to afford 

20 the title compound, m.p. 203-207° (1.2 g) . 
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Analysis Z :- 

Found{ C.65.3; H.6.4; N,18.2; 

Calculated for C^H^O.O.S ^0: C.65.2; H.6.8; N.17.6. 

Preparation 30 

W4-Amino-3-fonnyl-5-methylphenyl)-l,2,4-triazole, m.p. 
250-252°, was prepared similarly to the previous Preparation, 
using M4-amino-3-cyano-5-methylphenyl)-l,2,4-triazole and 
diisobutylaluminium hydride as the starting materials. 



Analysis % :- 

10 Found: C.59.3; H.5.1; N.28.0; 

Calculated for C^H^O: C.59.4; H.5.0; N.27.7. 

Preparation 31 (alternative to Preparation 30) 
4- (4-Amino-3-f ormyl-5-methylphenyl) -1 , 2 , 4-t riazole 



N =\ 

I CO/THF/Pd(PPh 3 y ^ J^Jf 




n8u 3 SnH 




A stirred mixture of 4-(4-amino-3-iodo-5-methylphenyl)- 
1,2,4-triazole (3.0 g) and tetrakis (triphenylphosphine) palladium 
(0) (1.0 g) in THF (300 cm 3 ) was deoxygenated with a stream of 
nitrogen for 0.5 hours. The mixture was then placed under carbon 
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monoxide ^ca 2 atmospheres pressure), wanned to 50°, and a 
solution of tri-n-butyltin hydride (3.2 g) i„ THF (200 cm 3 ) was 
added dropwise over 4 hours. After a further 0.5 hours, the 
mixture was poured onto an aqueous solution of potassium fluoride 
(10 g) in water (200 cm 3 ) and the mixture was extracted with 
dichloromethane (5 x 200 cm 3 ). The combined and dried (MgS0 4 ) 
extracts were evaporated in vacuo and the residue was 
chromatographed on silica (Merck "MK 60.9385" [Trade Mark]), 
eluting with dichloromethanermethanol, 9:1. Combination and 
evaporation of the appropriate fractions gave a solid which was 
recrystallised from ethyl acetate-methanol to afford the title 
compound, m.p. 250-252° (1.87 g) , characterised spectroscopically 
to be identical to the product of Preparation 30. 

Preparation 32 
1- (4-Amino-3-cyano-5-roethvlph enyl) -2 , 4- dimethyl imidazole 




A mixture of l-(4-amino-3-bromo-5-methylphenyl)-2,4- 
dimethylinidazole (17.3 g) and cuprous cyanide (17.9 g) was heated 
and stirred at 150° in N-methylpyrrolidone (50 cm 3 ) for 6 hours. 
20 The cooled mixture was partitioned between ammonia solution 
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(200 cm 3 ; S.G. 0.880) and chloroform (200 cm 3 ). The aqueous phase 
was extracted further with chloroform (2 x 100 cm 3 ) , and the 
combined and dried (MgSO^) organic phases were evaporated in vacuo 
to give an oil, which was chromatographed on silica (Merck M MK 
60.9385" [Trade Mark]), eluting with dichloromethane:methanol, 
19:1. Combination and evaporation of the appropriate fractions 
gave an oil which was triturated with ether to give a solid 
(10.05 g). A small portion of this material was recrystallised 
from ethyl acetate-methanol to afford the title compound, m.p. 
214-217°. 

Analysis 2 :- 

Found: C,69.0; H,6.5; N,24.7; 

Calculated for C^H^: C,69.0; H.6.2; N.24.8. 

Preparation 33 

4-(4-Amino-3-cyano-5-methylphenyl)-l,2,4-triazole, 0.25 H^O, 
m.p. 283-286°, was prepared similarly to the previous Preparation, 
using 4-(4-amino-3-iodo-5-methylphenyl)-l,2,4-triazole and cuprous 
cyanide as the starting materials. 

Analysis 

Found: C58.9; H,4.5; N.34.4; 

Calculated for C^H^.0.25 H 2 0: C,59.0; H,4,7; N.34.4. 
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Preparation 34 



l-(4-Amino-3-bromo-5-iDethylphenyl)-2 > 4-dimethylimidazole> 0,5 H n 0 



chA^ 




Br 2 /NaOAc/ 



N=f CH 3 



AcOH 



CH„ 



A solution of bromine (5.6 end) in glacial acetic acid (50 
5 cm 3 ) was added dropwise over 0.5 hours to a stirred solution of 
l-(4-amino-3-methylphenyl)-2,4^dimethylimidaEole (20.3 g) and 
sodium acetate (9.02 g) in glacial acetic acid (200 cm 3 ). After a 
further 0.5 hours, volatile material was removed in vacuo , and the 
residue was partitioned between chloroform (200 cm 3 ) and 10% 
10 aqueous sodium hydroxide solution (to pH 10). The aqueous phase 
was further extracted with chloroform (2 x 100 cm 3 ) and the 
combined and dried (MgSO^,) organic extracts were evaporated in 
vacuo to afford a solid which was chromatographed on silica (Merck 
"MK 60.9385" [Trade Mark]) eluting with dichJoromethanermethanol, 
19:1. Combination and evaporation of the appropriate fractions 
gave an oil which was triturated with ether to afford the title 
compound, m.p. 176-180.5°. The mother liquors were evaporated and 
the residue was rechromatographed on silica, as before, to give a 
further crop of material (total yield 17.3 g) . 
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Analysis Zs- 

Found: C,49.5; H,5.0; N t 14.4; 

Calculated for C^H.^Br.0.5 H 2 0: C,49.8; H,5.2; N,14,5. 

Preparation 35 
4-(4-Amino-3-iodo-5-methylphenyl)-l > 2,4-triazole, m.p. 
211-214 °, was prepared similarly to the previous Preparation, 
using 4-(4-amino-3-methylphenyl)-l,2,4-triazole, iodine 
monochloride and sodium acetate in glacial acetic acid, as the 
starting materials* 



Analysis X t- 

Found: C.35.8; H,3.1; N,18.4; 

Calculated for C^IN^: C,36.0; H,3.0; N,18,7. 

Preparation 36 
l-(4-Amino-3-methylphenyl)-2,4-dimethylimida2ole 




Stannous chloride dihydrate (40,7 g) was added portionwise to 
a stirred suspension of l-(3-methyl-4-nitrophenyl)-2,4- 
dimetfcylimidazole (8.3 g) in absolute ethanol (100 cm 3 ). After 
heating under reflux for 4 hours, the cooled mixture was basifled 



to pH8 with aqueous 2.5 M sodium hydroxide and filtered. The 
filtrate was evaporated in vacuo , partitioned between chloroform 
(200 cm 3 ) and water (50 cm 3 ), and the aqueous phase was further 
extracted with chloroform (2 x 100 cm 3 ). The combined and dried 
(MgSO^) organic extracts were concentrated in vacuo to give a 
solid (6.8 g) which was recrystallised from ethyl acetate to 
afford l-(4-amino~3-methylphenyl)-2,4-dimethylimidazole, m.p. 
92-96°. 



Preparation 37 
4- (4-Aaino-3- inethy lphenyl) -1 , 2 , 4 - triazole 




A solution of 4-(3-methyl-4-nitrophenyl)-l,2,4-triazole 
(1.0 g) in acetic acid (25 cm 3 ) was hydrogenated at 25° and 60 
p.s.i. (4.13 x 10 5 Pa) pressure over Raney nickel (0.2 g) for 2 
hours. The mixture was then filtered through "Solkaf loc" (Trade 
Mark for a cellulose based filtering agent), the solvent was 
evaporated Iri vacuo and the residue was partitioned between 
chloroform (100 cm 3 ) and aqueous sodium carbonate solution 
(20 cm 3 ). The aqueous phase was further extracted with chloroform 
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(3 x 50 cm 3 ) and the combined and dried (MgSO^) organic extracts 
were concentrated to afford an oil which was chroraatographed on 
silica (Merck "MK 60.9385" [Trade Mark]) eluting with 
methanol: ethyl acetate, 1:9. Combination and evaporation of the 
appropriate fractions afforded a solid which was recrystallised 
from ethyl acetate/hexane to give 4-(4-amino-3-methylphenyl)- 
1. 2,4-triazole, m. p.- 152-154° (0.67 g). 

Analysis Z :- 

Found: C.62.0; H,5.6; N.31.8; 

Calculated for C H N : C ,62.1; H.5.7; N.32.2. 



Preparation 38 
l-(3-Methyl-4-nitrophenyl)-2 , 4-dimethylimidazole 




A mixture of 3-f luoro-6-nitrotoluene (10.3 g) , 2,4-dimethyl- 
imidazole (6.36 g) and sodium carbonate (7.5 g) was heated with 
stirring in dimethylformamide (40 cm 3 ) at 130° for 40 hours. The 
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cooled mixture was then concentrated in vacuo , the residue was 
acidified to pHl with 4M hydrochloric acid, and the resulting 
solution was extracted with chloroform (2 x 25 cm 3 ) to remove any 
neutral material. The combined aqueous phases were basified to 
pHIO with 2.5 M sodium hydroxide solution and the mixture was 
extracted with chloroform (3 x 250 cm 3 ). The combined and dried 
(MgSO^) organic extracts were concentrated in vacuo to give a 
solid which was chromatogrpahed on silica (Merck n MK 60.9385" 
[Trade Mark]) eluting with methanol: ethyl acetate, 1:19. 
Combination and evaporation of appropriate fractions afforded a 
solid (8.4 g) which -was recrystallised from ethyl acetate to give 
l-(3~methyl-4-nitrophenyl)-2,4-dimethylimidazole, m.p. 135.5-138°. 



Analysis % :- 

Found: C.62.0; H,5.7; N,17.9; 

Calculated for C^H^N^: C,62.3; H,5.7; N,18.2. 

Preparation 39 
4- (3-Methyl-4-nitrophenyl)-l , 2 , 4-triazole 
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A mixture of 3-amino-6-nitrotoluene (2.0 g) and 1,2-diformyl- 
hydrazine (1.3 g) was heated under nitrogen for 1 hour at 200°. 
The residue was then cooled and chromatographed on silica (Merck 
"MK 60.9385" [Trade Mark]) eluting with methanolrdichloromethane, 
1:19. Combination and evaporation of appropriate fractions gave a 
solid (1.03 g) which was recrystallised from ethanol to afford 
4-(3-methyl-4-nitrophenyl)-l,2,4-triazole, m.p. 208-210°. 

Analysis Z :- 

Vomd: C.52.8; H.4.0; N.27.3; 

Calculated for C g H g N.0,: C.52.9; H.3.9; N.27.4. 
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Preparatlon 40 



2-Amino-5-(2-Methoxypyrid-5-yl)-3-methylbenzylalcohol 



CH 3 On s ^' 





2 



Pd(PPhJ 



3'4 



ll/THF 




3 



CH o 0H 



NH, 



2 



ii-Butyllithium (33 cm 3 of a 1.6M solution in xi-hexane) was 



tetrahydrofuran (THF) (70 cm 3 ) at -70° under nitrogen. After 
stirring for 1 hour at -70° the mixture was treated with a 
solution of anhydrous zinc chloride (14. 2g) in THF (70 cm 3 ) and 
the mixture was warmed to room temperature. 

2-Amino-5-iodo-3-methylbenzyl alcohol (3.9g - see preparation 8) 
and tetrakis(triphenylphosphine) palladium (0) (0.4g) were added 
and the mixture heated under reflux for 3 hours. Saturated 
ammonium chloride solution (50 cm 3 ) was added to the cooled 
solution and the mixture was partitioned between ethyl acetate 
(300 cm 3 ) and a solution of ethylenediaminetetraacetic acid 
disodium salt (20 g) in water (300 cm 3 ) . The aqueous phase was 
further extracted with ethyl acetate (300 cm 3 ) and the combined 
and dried (MgSO^,) organic phases were evaporated in vacuo to give 
a brown oil which was chroma tographed on silica (Merck 
M MK 60.9385" [Trade Mark])eluting with dichloromethane : methanol, 
49:1. Combination and evaporation of appropriate fractions 
afforded the title compound as a waxy solid, m.p. 80-82° (3.6g), 

r 

which was used directly without further purification. 



added to a stirred solution of 2-methoxy-5-bromopyridine (9.4g) in 
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Preparation 41 



, 2-A m ino-5-(2-m e thoxy P vrid-5- 7 l)-3- met hvlb e n, fl ^o>,v^ 




CHO 




CH 2 OH Mn0 2 /CH 2 C1 2 

II -> 

NH„ 



Freshly dried manganese dioxide (1.5g) was added to a 
solution of 2-amino-5-(2-methoxypyrid-5-yl)-3-me*hylbenzyl alcohol 
(1.5g) in dichloromethane (20 cm 3 ) under nitrogen and the mixture 
was stirred for 2 hours at room temperature. The mixture was 
filtered, the filtrate evaporated to dryness, and the residue was 
chromatographed on silica (Merck "MK 60.9385" [Trade Mark))eluting 
vith dichloromethane. Combination and evaporation of appropriate 
fractions afforded the title compound, a.p. 81-84° (0.98g). 

Analysis Z:~ 



F ° Und: C.69.3; H.5.6; N.11.6; 

Calculated for C,^^: C.69.4; H.5.8; N, 11.6. 



Preparation 42 



2-Amino-3-methyl-5-(2-hydroxypyrid-5-yl)benzaldehyde . 



CH 





3 



CHO HBr/EtOH 




NH. 



2 



CH. 



3 



CH 



3 



2-Amino-5-(2-methoxypyrid-5-yl)-3-methylbenzaldehyde (0.92g) 
was added to a stirred solution of hydrobromic acid (3 cm 3 of a 
60% w/w aqueous solution) in absolute ethanol (100 cm 3 ) under 
nitrogen and the mixture was heated under reflux for 2 hours. The 
cooled solution was evaporated in vacuo , and the residue 
partitioned between 10% sodium carbonate solution (30 cm 3 ) and 
dichloromethane (50 cm 3 ). The organic phase was dried (MgSO^) and 
evaporated in vacuo to give a solid residue which was 
chromatographed in silica (Merck "MK 60.9385" [Trade Mark]) 
eluting with dichloromethane : methanol, 10:1. Combination and 
evaporation of appropriate fractions followed by recrystallisation 
from ethyl acetate afforded the title compound, m.p. 231-234° 



(0.26g). 



Analysis 



Found: 



C,66.9; H,5.8; N, 11.1; 



Calculated for C^H^N^. 0.25 CH 3 C0 2 Et : C,67.2; H,5.6; N.11.2. 
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Freparation 43 

Ethyl N>(2-amino-3-nieth yl-5->f2>hvdroxypyrid-5-yl]ben2vl)^ l V cin a t: e 

The title compound was prepared similarly to Preparation 25 
using ethyl glycinate and 2-amino-5-(2-hydroxypyrid-5-yl)-3- 
methylben2aldehyde followed by hydrogen over Pd/C:- 




The product was isolated as a crude solid and was used 
directly without further purification. 
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CLAIMS FOR THE CONTRACTING STATES: 
BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the formula:- 




or a pharmaceutically acceptable salt thereof, 

wherein "Het" is an optionally substituted 5- or 6-membered 

aromatic heterocyclic group attached to the 6-, 7-,' 8-, 

or 9-position of said 

1,2,3, 5- 1 et rahydroimidazo [ 2 , 1-b ] quinazolin-2- (1H) -one ; 

R, which is attached to the 6-, 7-, 8- or 9-position, is 

hydrogen, C ^ C 4 alkyl, ^-C^ alkoxy, hydroxy, 

hydroxyraethyl, halo or CF^; 
and R 1 , R 2 , R 3 , R* and R 5 are each H or C^C^ alkyl. 

2. A compound as claimed in claim 1 wherein "Het" is 
selected from pyrrolyl, imidazolyl, pyrazolyl, triazolyl, 
tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furyl, thienyl, 
oxadiazolyl, and, when nitrogen containing, their N-oxides, all 
being optionally substituted by up to 3 substituents each 
independently selected from c ^" c ^ alkyl, C^-C^ alkoxy, hydroxy, 
halo, CF V cyano, hydroxymethyl, (C,-C, alkoxy) carbonyl, -NO-, 
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-NR 6 R 7 , -CONR 6 R 7 , -S0 2 NR 6 R 7 and -SWjCfC^ alkyl) where R 6 and 
R 7 are each independently H or C^C^ alkyl and m is 0, 1 or 2. 

3. A compound as claimed in claim 2, wherein "Het" is 
either (a) an imidazolyl or triazolyl group optionally substituted 
by 1 or 2 Cj-C^ alkyl groups, or (b) a pyridyl group optionally 
substituted by 1 or 2 Cj-C^ alkyl groups or a single hydroxy 
group. 

4. A compound as claimed in claim 3, wherein "Het" is 
either (a) an imidazolyl or triazolyl group optionally substituted 
by 1 or 2 methyl groups, or (b) a pyridyl group optionally 
substituted by 1 or 2 methyl groups or a single- hydroxy group. 

5. A compound as claimed in claim 4, wherein "Het" is a 

2 , 4-dime thylimidazol-l-yl ,1,2 , 4-t riazol-l-yl , 1,2, 4-triazol-4-yl , 

1- methyl-l,2,4-triazol-5-yl, 2,6-dimethylpyrid-3-yl or 

2- hydroxypyrid-5-yl group. 

6. A compound as claimed in any one of the preceding claims 
wherein "Het" is in the 7-position. 

7. A compound as claimed in any one of the preceding claims 
wherein R is either H or a C-j-C^ alkyl group in the 9-position. 

8. A compound as claimed in claim 7 wherein R is either H 
or 9-CH 3 . 

9. A compound as claimed in any one of the preceding claims 

wherein R 1 , R 3 and R^ are each H or CH^, and R 2 and R 5 are H. 

13 4 

10. A compound as claimed in claim 9, wherein R , R and R 
are H. 

11. A compound as claimed in claim 1 of the formula:- 
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or a pharmaceutically acceptable salt thereof, 
wherein:- 

3 4 

(a) "Het" is 2,4-dimethylimidazol-l-yl and R and R are H; 

(b) "Het" is 2,4-dimethylimidazol-l-yl, R 3 is CH 3 and R 4 is 

H; 

or (c) "Het" is l,2,4-triazol-4-yl and R 3 and R 4 are H. 



12. A pharmaceutical composition comprising a compound of 
the formula (I) as claimed in any one of the preceding claims, or 
a pharmaceutically acceptable salt thereof, and a pharmaceutically 
acceptable diluent or carrier. 

13. A compound of the formula (I) as claimed in any one of 
claims 1 to 11, or a pharmaceutically acceptable salt thereof, for 
use as a medicament. 

14. The use of a compound of the formula (I) as claimed in 
any one of claims 1 to 11, or of a pharmaceutically acceptable 
salt thereof, for the manufacture of a medicament for use as a 
cardiac stimulant. 

15. A compound of the formula 



Het 




2r 3 r 4 

N / ^C0 2 (C 1 -C 4 alkyl) 



(Ill) and (IV) 
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where "Het", R, R 1 , R 2 , R 3 and R 4 are as defined in claim 1, "Het" 
and R being attached to the 3-, 4-, 5- or 6-position of the benzene 
ring, and Y is H or CN. 

16. A compound of the formula:- 



R 1 R 2 R 3 R 4 




-- (ID 



where Q is a leaving group, and R, R 1 , R 2 , R 3 , R 4 and R 5 are as 
defined in claim 1. 

17. A compound as claimed in claim 16, wherein Q is Br or I. 
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CLAIMS FOR THE CONTRACTING STATE; AT 
1. A process for preparing a compound of the formula:- 



Het 




— (I) 



or a pharmaceutical^ acceptable salt thereof, 

wherein "Het" is an optionally substituted 5- or 6-membered 

aromatic heterocyclic group attached to the 6-, 7-, 8-, 

or 9-position of said 

1,2,3, 5-t e trahydroimidazo [ 2 , 1-b ] quinazolin-2- (1H) -one ; 
R, which is attached to the 6-, 7-, 8- or 9-position, is 
hydrogen, C^-C^ alkyl, C-j-C^ alkoxy, hydroxy, 



and 



hydroxymethyl, halo or CF^J 



R 1 , R 2 , R 3 , R* and R 5 are each H or ^-C^ alkyl, 



characterised by reacting a compound of the formula :- 



.1 2 3 4 
,R R R 




- (II) 
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where Q Is a leaving group and R, R 1 , R 2 , R 3 , r 4 and R * are as 
defined above, 

with a heteroaryl zinc chloride of the formula:- 



Het-Zn-Cl 
where f 'Het M is as defined above, 

said reaction being carried out in the presence of a tetrakis 
(criphenylphosphine) palladium (0) catalyst, said reaction being 
followed by, optionally, conversion of the product of the formula 
(I) into a pharmaceutically acceptable salt. 

2. A process as claimed in claim 1, characterised in that Q 
is Br or I. 

3. A process as claimed in claim 1 or 2, characterised in 
that it is carried out in an organic solvent at 25 - 80°C 

A. A process for preparing a compound of the formula (I) as 
defined in claim 1 in which R 5 is H, or a pharmaceutically 
acceptable sale thereof, characterised by reacting a compound of 
the formula :- 



Het 




V C0 2 <C -C alkyl) 



(III) 
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where "Ret", R, R , R , R and R are ae defined for formula (I), 
with cyanogen bromide or chloride, followed by cyclieation of the 
resulting intermediate to give said compound of the formula (I); 
said process being followed by, optionally, conversion of the 
product into a pharmaceutical^ acceptable salt. 

5. A process as claimed in claim 4, wherein the process is 
carried out by reacting the compound (III) with cyanogen bromide 
or chloride, followed by treatment of the product with an aqueous 
base and cyclisation, if necessary with heating, to the compound 
of the formula (I). 

6. A process as claimed in claim 5, wherein the reaction 
with cyanogen bromide or chloride is carried out a from 25° to 
80°C, the base is aqueous sodium carbonate or hydroxide, and the 
cyclisation is carried out in an organic solvent at from room 
temperature up to 80°C. 

7. A process according to any one of the preceding claims, 
characterised in that it is used to prepare a compound of the 
formula (I) in which "Het" is selected from pyrrolyl, imidazolyl, 
pyrazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furyl, 
thienyl, oxadiazolyl, and, when nitrogen containing, their 
N-oxides, all being optionally substituted by up to 3 substituents 
each independently selected from C^-C^, alkyl, C^-C^ alkoxy, 
hydroxy, halo, CF 3> cyano, hydroxymethyl, (C^C^, alkoxy) carbonyl, 
-N0 2 , -NR 6 R 7 , -CONrV, -S0 2 NR 6 R 7 and -S(0) ((^-(^ alkyl) where R 6 
and R 7 are each independently H or C^C^ alkyl and m is 0, 1 or 2. 

8. A process according to claim 7, characterised in that it 
is used* to prepare a compound of the formula (I) in which:- 
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(a) "Het" is attached to the 7-position and is either (i) an 
imidazolyl or triazolyl group optionally substituted by 
1 or 2 methyl groups, or (ii) a pyridyl group optionally 
substituted by 1 or 2 methyl groups or a single hydroxy 
group; 

(b) R is either H or a 9-methyl substituent; 

X 3 4 

(c) R , R and R are each H or CR^> 

2 5 
and (d) R and R are H. 

9. A process according to claim 8, characterised in that it 
is used to prepare a compound in which "Het" is a 
2,4-dimethylimidazol-l-yl, 1, 2,4-triazol-l-yl, 

1,2, 4- triazol-4-y 1 , 1-me thy 1-1 , 2 , 4- triazol-5-yl , 
2,6-dimethylpyrid-3-yl or 2-hydroxypyrid-5-yl group. 

10. A process according to claim 6, characterised in that it 
is used to prepare a compound of the formula:- • 




or a pharmaceutical^ acceptable salt thereof, 
wherein 

(a) "Het" is 2,4-dimethylimidazol-l-yl and R 3 and R 4 are H; 

(b) "Het" is 2,4-dimethylimidazol-l-yl, R 3 is CH 3 and R 4 is 

H; 

or <c) "Het" is l,2,4-triazol-4-yl and R 3 and R 4 are H'. 
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11. A process for preparing a pharmaceutical composition* 
characterised by mixing a compound, of the formula (I) as defined 
in claim 1, or a pharmaceutically acceptable salt thereof, with a 
pharmaceutically acceptable diluent or carrier. 



